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MEMORANDUM FOR FILE 

The Apol lo  1 6  p r e l i m i n a r y  launch  window 
i n c l u d e s  March 1 7  and 1 8 ,  A p r i l  1 6  and 1 7  and May 
and 1 6 .  The launch  o p t i o n s  depend i n  p a r t  upon t h e  thunder-  
s t o r m  f r e q u e n c i e s  p r o j e c t e d  f o r  KSC f o r  t h e s e  months. This  
memorandum s u p p l i e s  t h e  p e r t i n e n t  t hunde r s to rm d a t a .  The 
da ta  show (1) t h e  v a r i a b i l i t y  of  t hunde r s to rm f r e q u e n c i e s  
a t  KSC and ( 2 )  t h e  day-by-day smoothed p r o b a b i l i t i e s  by 
months of t h e  y e a r .  

F i g u r e  1 c o n t a i n s  d a t a l  from 1223 thunders torms  
which occur red  on 9 1 2  days d u r i n g  a p e r i o d  of 13 years a t  
o r  i n  t h e  immediate v i c i n i t y  of KSC. These obse rved  thunder -  
s t o r m  f r e q u e n c i e s  show a wide v a r i a b i l i t y .  For  example,  t e n  
thunde r s to rms  w e r e  observed on t h e  13  August f i r s t s .  The 
unsmoothed r a t i o  fo r  August f i r s t  i s  a c c o r d i n g l y  100x10/13 = 
77  p e r c e n t  ( F i g u r e  1) .  By way of c o n t r a s t  on ly  one thunder -  
Storm w a s  r eco rded  on t h e  13 August t w e l f t h s .  The c o r r e -  
spond ing  unsmoothed r a t i o  is  7.7 p e r c e n t ,  one - t en th  t h a t  f o r  
August f i r s t .  

The wide v a r i a b i l i t y  t h u s  no ted  makes it a d v i s a b l e  
t o  p r o v i d e  some smoothing of t h e  da ta  as an  a i d  i n  u s i n g  t h e  
da ta  r e l a t i v e  t o  t h e  Apollo 1 6  l aunch  months. The 15-day 
moving average ( n o t e  on F i g u r e  2 )  h a s  been used  on t h e  13 y e a r s  
of d a t a  i n  o r d e r  t o  produce F i g u r e  2 .  
d a i l y  f requency  d a t a  t o  show monthly t r e n d s  i n  t h e  annual  
t hunde r s to rm c y c l e .  

Several f a c t o r s '  (Appendix I)  affect  t h e  c y c l e .  

Th i s  f i g u r e '  u s e s  t h e  

The peak i n  March i s  associated p r i m a r i l y  w i t h  s q u a l l  l i n e s .  
(One such  s q u a l l  l i n e  which o c c u r r e d  d u r i n g  t h e  Apol lo  9 CDDT 

CI 

i s  notewor thy  because  (I) it w a s  c o r r e c t l y  p r e d i c t e d  by.KSC' 
N79-72992 (NAS I - C R - I 2 3  23 1) 

P R O B A B I L I T I E S  B Y  TRE MONTH OF THE YEAR 
KSC THUNDERSTORM 

7 P  (Bellcornla, I n c . )  

O O / W  
&.-I eLd 

0 ( N G k  OR TMX O R L D  NUMBER) (CATEGORY) 

Unclas  
12126 



- 2 -  

t o  a r r i v e  i n  two h o u r s ,  and ( 2 )  t h e  a s s o c i a t e d  winds peaked 
a t  58 k n o t s . )  I n  A p r i l  t h e  w i n t e r t i m e  weather  has  c e a s e d ,  
y e t  t h e  e f f e c t  of s o l a r  h e a t i n g  i s  s t i l l  a t  a low level .  
The month of May i s  w e l l  i n t o  t h e  summertime b u i l d u p  of thunder -  
s to rms  due t o  so la r  h e a t i n g .  The ave rage  d a i l y  p r o b a b i l i t y  
d u r i n g  May i s  abou t  25  p e r c e n t ,  o r  t w i c e  t h e  average  p r o b a b i l i t y  
d u r i n g  March and t h r e e  t imes t h e  p r o b a b i l i t y  f o r  A p r i l  1 6  o r  1 7 .  

2032-WOC-slr W.  0. Campbell 



A P P E N D I X  I 

FACTORS WHICH AFFECT THE GENERAL TREND OF THE 

ANNUAL THUNDERSTORM CYCLE I N  THE CENTRAL FLORIDA AREA 

The f a c t o r s  which a f f e c t  t h e  g e n e r a l  t r e n d  of  t h e  
annual  t hunde r s to rm c y c l e  i n  c e n t r a l  F l o r i d a  d i v i d e  t h e  c y c l e  

i n t o  e i g h t  pe r iods '  ( F i g u r e  2 ) :  

P e r i o d  1: 

P e r i o d  2:  

P e r i o d  3 :  

Period 4 :  

P e r i o d  5: 

P e r i o d  6 :  

(November through e a r l y  March) Thunderstorms 
o c c u r  about  once p e r  month. They are caused  
f o r  t h e  most p a r t  by i n s t a b i l i t y  a s s o c i a t e d  
w i t h  weather  p a t t e r n s  i n  t h e  c e n t r a l  F l o r i d a  
area. 

( E a r l y  March through e a r l y  A p r i l )  The marked 
i n c r e a s e  i n  thunders torm a c t i v i t y  i s  a s s o c i a t e d  
p r i m a r i l y  w i t h  p r e - f r o n t a l  s q u a l l  l i n e s .  

( M i d  A p r i l )  The s l i g h t  d e c l i n e  i n  thunde r s to rm 
a c t i v i t y  is a r e s u l t  of t h e  c e s s a t i o n  of  w i n t e r -  
t i m e  f r o n t a l  a c t i v i t y  and t h e  s t i l l  i n s u f f i c i e n t  
s p r i n g t i m e  s o l a r  h e a t i n g .  

(Late A p r i l  through June )  The a lmost  l i n e a r  
i n c r e a s e  i n  thunders torm a c t i v i t y  i s  associated 
w i t h  t h e  i n c r e a s i n g  s p r i n g t i m e  s o l a r  h e a t i n g  
and t h e  a t t e n d a n t  i n s t a b i l i t y .  The winds a l o f t  
remain predominant ly  from t h e  w e s t .  

( F i r s t  h a l f  of J u l y )  There i s  a s l i g h t  d e c l i n e  
i n  thunders torm a c t i v i t y .  P e r i o d  6 p r o v i d e s  t h e  
e x p l a n a t i o n .  

(La t te r  h a l f  o f  J u l y  th rough  e a r l y  August)  
There is  a second peak i n  thunde r s to rm a c t i v i t y .  
The r eason  f o r  t h e  mid-July d e c l i n e  and t h e  
second peak i n  thunde r s to rm a c t i v i t y  i s  p robab ly  
r e l a t e d  t o  the l a t i t u d e  of t h e  h i g h  a l t i t u d e  
r i d g e  l i n e .  Th i s  r i d g e  l i n e  i s  f r e q u e n t l y  
d i r e c t l y  over  c e n t r a l  F l o r i d a  i n  J u l y .  By la te  
J u l y  o r  e a r l y  August,  however, t h e  r i d g e  l i n e  
b e g i n s  t h e  annual  re t rea t  t o  t h e  s o u t h .  
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Per iod  7: ( E a r l y  August through t h e  f i r s t  t h i r d  of 
September) The g r a d u a l  d e c l i n e  i n  a f t e r n o o n  
thunders torm a c t i v i t y  i s  a s s o c i a t e d  w i t h  t h e  
d e c r e a s e  i n  s o l a r  h e a t i n g .  The ra te  of d e c l i n e  
i s  r e l a t i v e l y  s l o w  d u r i n g  t h i s  p e r i o d  because  
t h e  frequency of n o c t u r n a l  3rd e a r l y  morning 
thunderstorms r eaches  a maximum a t  t h i s  t i m e .  

Pe r iod  8 : ( L a t t e r  two- t h i r d s  of  September through October)  
The r a p i d  d e c l i n e  i n  thunders torm a c t i v i t y  i s  
a s s o c i a t e d  with t h e  d e c r e a s e  i n  s o l a r  r a d i a t i o n .  
Other  c o n t r i b u t i n g  f a c t o r s  a r e  t h e  r a p i d  d e c l i n e  
of n o c t u r n a l  thunderstorms and t h e  o c c a s i o n a l  
p re sence  of  a t r o p i c a l  cyclone* o f f  t h e  c o a s t  of 
F l o r i d a .  The l a t t e r  c o n d i t i o n  r e s u l t s  i n  t h e  
downward movement of t h e  a i r  over F l o r i d a  and 
o c c a s i o n a l l y  t h e  i n t r u s i o n  of c o o l e r  and d r i e r  
a i r  i n t o  the a r e a .  

*such as a t r o p i c a l  low o r  a h u r r i c a n e .  
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